Placental glucose transporter (GLUT)-1 is down-regulated in preeclampsia.
Transplacental fetal glucose supply is predominantly regulated by glucose transporter-1 (GLUT1). Altered expression and/or function of GLUT1 may affect the intrauterine environment, which could compromise fetal development and may contribute to fetal programming. To date it is unknown whether placental GLUT1 is affected by preeclampsia, which is often associated with intrauterine growth restriction (IUGR). We addressed the hypothesis that preeclampsia leads to decreased expression and function of placental GLUT1. Placentae were obtained following normal pregnancy and from pregnancies affected by preeclampsia. Washed villous tissue fragments were used to prepare syncytial microvillous (MVM) and basal plasma membranes (BM) microvesicles. GLUT1 protein and mRNA expression was assessed by western blot analysis and qPCR using Fast SYBR Green. A radio-labeled glucose up-take assay using placenta-derived syncytial microvesicles was used to analyze GLUT1 function. GLUT1 protein expression was significantly down-regulated in (apical) MVM of the syncytiotrophoblast in preeclampsia (n = 6) compared to controls (n = 6) (0.40 ± 0.04 versus 1.00 ± 0.06, arbitrary units, P < 0.001, Student's t-test), while GLUT1 mRNA expression did not show a significant difference. In addition, the functional assay in syncytial microvesicles showed a significantly decreased glucose transport activity in preeclampsia (61.78 ± 6.48%, P < 0.05) compared to controls. BM GLUT1 protein expression was unchanged and glucose up-take into BM microvesicles showed no differences between the preeclampsia and control groups. Our study shows for the first time that in preeclampsia placental GLUT1 expression and function are down-regulated at the apical plasma membrane of the syncytiotrophoblast. Further studies are needed to assess whether these changes occur also in vivo and contribute to the development of IUGR in preeclampsia.